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(54) FTMAPOMEXAHUYECKAR LOPHUPYIO-
AR roNnOBKA AN PACWUPEHNA FTO®-

" PUPOBAHHOTO NNACTLIPA B 0BCAQHOW

KONMOHHE .

(57} Fuapomexanmnyeckan A0pPHUPYIOWARN rono-
8x2 AN pacwupeHns rodPUPoBaHHOro nna-
cTuips B obcaaHon xonowne. flopHupyiouas
roN0BKA COREPKUT KOHYC-NYIHCOH C NPOADAL-
HHIMU NPOPUNLHBIMY KIHABK3MU, KOPNYC C Ca-
MoynaoTHsiowewcs TpybuatoR anadparmon,
crynemaruun -] non’epetmou cCeleHn DKHa-
MW 1 PAIMELLEH HLIMIA B HNX BLIABVKHBIMIS CEK-
TOpaMuK, CTYNEGHYATHMU B8 NONEPEYHOM

. cevyeHun. 4 vin,

W3obperenne OTHOCUTCA K YCTPOACTBAM
ANA PEMONHTI 0BC3AHBIX KONOHH HEPTRHUX, 13-
30BUIX X APYINX CKBAXVH C LENBID BOCCTAHOD-

© NEHU] FEPMETUYHOCTW U YNPOYHEHMA CTEHKN
- KONOHHL NYTEM YCTIHOBKU CTANLHOIA NN3CTH-
PA W CO3RINUA nanpumeuuoﬂ cuctemu obcan-
H3an TpyDa ~ NNacTHpe.
Uens usobperenna - yaenuueune spdex-
THBHOCTH Pa6OTH FONOBXW 33 CHET YBENWHECHURA
PaAnansHOro yCHAUA H3 CEXTOPa M ysenme-
Hue cpoxa cnyxbu.
~ Ha ¢ur; 1 npepcrasnena nopnupyoouaau
fON0BKa, NPOAONLHLA Pa3pe3, B TPaHCNOPT-
. HOM NONOXEHWW, Ha ¢ur. 2 —~ AOPHUPYIOLLaR
ronroexa, obwmia sug, 8 pabouem nonoxenuy;
Ha dur. 3 — TO xe. NonepesHuR Paspes Aptt
pacwupennu cextopos 8 Tpybe ¢ MUuHUMans-
. HOR TOAWMHOW CTeHXW; Ha dur. 4 — 1o Xe,
" non pevHui pa3pes NPY NPUXATHUU NACTHPA
8 Tpybe ¢ MaKCUMaNLHOW TONWMHOM CT HKM.
" TMAPOM XaHWUUECK3n ROPHUDYIOLAR] FONO-
BK3 COCTOMT #13 KOPNYCa 1 C OKHaMU, BHITOA-

HEHHOTO B BUAE YNOPHBIX Gpnavues 2 ¥ UMnnu-
Apa-kneTku 3, 3axpenneHHon Mexay ¢onanua-
My, OKHA KOPNYC3 BHNONHEHB! CTYNEHYATHIMU
8 nonepeuHoM ceveHun. Ha nycrovenon
CTBONLHON Y3CTH KOPNYCA FraAkon 4 3aTAHYTH:
KOHYC-NYaHCOH 5, ynopiue $naHyil 2 u- uu-
avHap-xnetka 3. Uuanuap-xnerka 3 ¢nkcupy-
ercs vakum obpa3aom, YTO NAOCKOCTHU
CUMMETPUU OKOH KOPNYCA W YCTAHOBNEHHLIX B
HUX CTYNEH4aTHX B NONEPEYHOM HaNPaBAEHIN

.cexropos 6 cosmeuteHE C NNOCKOCTAMK CUM-

METPUN NPOAONLHUX APOPUABHLIX KAHABOK
KOHyCca-nyaHcoHa 5. Ha cTeonsHon HacTy kop-
nyca NOA UWAKHAPOM-KNETKCH 3 U CexTopamu
6 pa3mewieHa CaMoynnoTHIIOWanch TpyGua-
van -aAnadparMa 7, 83aMMOAEVCTBYIOWAN ¢
Honbwuran cTynensmu cextopos 6,

Ycrpoucteo paboraer cneayiowmm oGpa-
3om ( pur. 2).

Mpw cnycx e 06canyio konoHHy 8 HUX-

HWA KOHEW TOGPUPOBaAHHOTO NnacTeips 9 pac-

NONOXEH Ha XOHyCe-NyaHcoHe S. npruem
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BOFHYTHE AyuM NNACTHPA BBEAEHE U yNUPaNT-
~ B NPOAONLHLIE NPOGUALHEIE KIHIBXU KOHY-

nyancona. MnacTuips HaAeT Ha wraurn 10
n €70 BEpXHMR KoHely duxcupyeTcs T PUOM
CHNOBHX LUNWHAPOB NOPHA WMAW FUMAPOMExa:
HWU4ECKOro AKOPA.

Npw coapanun pabouero Aasnexvs no-
pHUpYIOULaA FONOBKA BXOAUT B NNACTHPL, PAC-
WHPAA €0 A0 NNOTHOID KOHTAKTa € obcaaton
+py6oa. Moa paeneHIeM CaMOYNNOTHR OUMeE-
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CA KOHLH UMAMHAPWIECKOR AuadparMu 7.

OROTHO NPMXUMAIOTCR K CTEHKaM TNyxoro yr-

nyGnenus A, C03283R FEPMETUHHOCTL B pabo-.

uei xamepe npaxtuiecky 6e3 paanancHOro
PACIUIMPEHNA, - < .
UenTpansHas 4acTe auadparMu 7. pac-

15

WWPHACK, BO3REACTBYET HA BLIADWKHLIE CeX-
TOpH 6, NPUKUMAR UX K HEAOXVMIM ANaCcTHPR
A T ) :

fipw 3TOM OCTaNLHAA 43CTL PacWUpRIo-

20

weAcs AuadparMut ynupaercs o HENnoABWXK-

HYI0 ~ BHYTPEHHIONW -
UWAMHAP3-KNETKH,

NOBEPXHOCTL

. Paboumne pyHkuuM nepeHecent.Ha Gonee.
NPOUHYIO W . ACNTOBEYHYID UUANHAPUYECKYID

4acTb AnadparMu. .
. Unnunppuueckas avabparma, pacwnpa-
4Cb., YNUPAETCA Y3CTLIO CBOER DHEulHeh no-
2PXHOCTM B UMANHAP-KNETKY. B peaynvTarte
Ha ‘AMadparMe BO3HWUKAIOT NPAMOYIONLHLIE

25

30

BLICTYNH UAY BNAANHH (B 32BUCUMOCTH OT'CTE"
NEMN BUABNXEHNA CEKTOPOD), COOTBETCTBYIO-

wue onOpHOR NOBEPXHOCTH OCHOBAHNA

xaxa0ro cexvopa. Benuuuna nunnuxeﬂu’s\'

cextopa xonebGneTcA 8 33BNCUMOCTH OT Jonwm-
WY CTeHKu 06CanHOR TPYGLL, HARNUKA wAK OT-
CYTCTBMA NAACTHIPA, .

Ha éur. 3 n 4 noxa3aHul npeaensHEe eny-
4an BHIBUKEHUA CEXTOPOB NOA Harpy3Kod:
npw pacwuperun 8 Ypybe ¢ MUHUManNLHOA ToN-
KoM crerxv (dur. 3) n 8 Tpybe ¢ MakCuMans-
HOR TONUMHOM CTEHKW C naacTuipem (owr. 4).
Ycrynsi, Kotopse nipu 3toM obneraer auad-
parMa no nepumerpy ONOPHOA NOBEPXHOCTH
OCHDBAHMA CEKTOPa, HE NPEBLWANT J-3.5 MM,
NPy CrRaxeHHbIX KPOMKAX ¥ MUHUMANLHEIX

‘35

4 o

PE3IVHL AUaGParMu 3aTexaHue nocnenyo-
we 3auemneHn . [lax b cnyyae nopwsa au-
- apparMu Ha ycryne (nocne panrenvHon
3xcnnya1'auuu) 8 ronosKe yAaeTca nerxo soc-
craHosuTb Heobxoanmoe pasnexue W 3asep-
WHUTL YCTAHOBKY NNACTLIPR Ge3 anapui w
ocnoxHenwi, Npu nopuiae AUIHGPIrMbl yTeuKa
XWUAKOCTH DOIMOXHA TONLKD Yeped 3330pu &
OKHE MeXAY CEKTOPOM ¢ xopnycom. Npn xon0-
@0V NOCaAKe CEKTOPa 8 OKHEe CYMMapHaR nng-

wanbL 3a30p00 He Npeouiwaer 20-40 mM°, -

Yyutwiean 60abwON kKO3PPULHEHT CONPOTHD-
AEHVA YIKOFO WENEBUAHOro 3330p3 w hepe-
KPUTUR OCHOBHOW €ro 4acrTu pe3InHon
AnapparMu, Heo6xoaUMOE RaBNEHUE MOXET

. 6biTb NErKO BOCCTAHOBNEHO HEIHIUUTENLHHM

NOBHIIEHHWEM NPOU3BOANTENLHOCTH HACOCHO"
ro arperara.- : .
CyMMapHOE paauancHoe ycunue, pasew-
naemMoe ronosKoA, NEPEnaeTcA He Ha 12, a Ha
6 ewmpeuxHEX cextopos. Cnegosarensho, Npu
atom xe pabouem fgasneHun ycuave paavans-
- HOTO BO3NEACTBUA CEKTOP3 HA HEADXVM FOd-
pLl 803pacTaeT b-AB3 Pala, IO rapanTvpyer
NONHOE APHKATHE NNACTHPA.

dopmynaunsobpevennn

FuApPOMEXaHVUeCckan AOPHUPYIOWR rono-

BK2 ANS PACWUPEHUS TOPPUPOBAHHOTO NN~
cTwps, 8 06CapHOA KOMOHHE, BXMQHAIOWAR
KOHYC-NYaHCOH C NPORONLHEIMU NPOGHUALHLI-
MU KaHaBKaMW, KOPNYC € P3a3MEEHHBIMY B
. Hem camoynnoTHaouencs TpyGuarod awad-
ParMOR M BHABNXHLIMU CEXTOPAMM, CTYNEHYI"
TUMMW B CEUEHUW, YCTaHOBNEHHHMW C

* BO3MOXHOCTLIO B33“MOA8“CTBHR_60!IHUG“

40

CTYNEHLIO C AM3GPArMOR, O TAK M3 I0W IR C A

TeM,uT0,C uensio yaennuerna 3o dexTueHoCTH

paboTu ronoBxy 33 CueT ysenuieHus paauant-
MOrO YCUNWS Ha CEKTODPA N YBEAKUCHNR CPORa
‘cnyxbu, suABMXHLIE CEXTOPA BHNONHEHU

B CTYNEHUATHIMW B nonepeuHoM ceueHuu, a kop-

415

3a3opax B OKHe MeXAay CEXTOPOM ¥ KOPNYCOM

UCKAIOYAETCA NpUUMHa GUCTPOTO Pa3pYWeHnR

el

nyc wMmeer crynenvatuie B nonNepevHoOMm ceve-
HUM 'OKHA NOA BLIABWKHLIE CEXTOPA. NPUUEM

NAOCKOCTY CUMMETPUM OKOH KOPNYCd W NPpO-

AOABLHHX APOPUALHEIX KIHABOK xquy‘ca-nyau-
COHa COBMELLEHY.
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Hydromechanical heod for expansion of goted paich In cast
npﬂago';’aﬂopqo‘uclmm‘“,ﬂmlbr '_endprcﬂloa
Voot

Addnl. Dolo: PETROV § F, LEDYASHOV O A, KISELMAN ML
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nmnmmamummmammmwmpmum
laduetothotnmnudthxultonﬂwuebmmdmw:erﬂce
1ife. The extendable sectors are of stepped design matched by the
mpootmebou:lnx.nuymmetryphmonwpommthehmMn;
and of the longitudinal profiled grooves of the cone-punch are

'hhmmmmwummmmem-m(a)
loMtholomrmdoﬂhemupMp&tch(b)hon!heeone—pmch
(6) and the concave part of the patch engages the longitudinal
pmﬂodgmvuo(mp\mcnm“u:hhbeldonthemd(m)uw
luuppermdhmnxedbymouwngcymdeuotmmndnl.
~¢ pressure forces the cylindrical diaphragm (7) to bear on the

7] of the blind recess ensuring hermeticity of the working space.
; USE/ADVANTAGE - Repair of casing strings of oil, gas and

wther boreholes by installing a steel patch. Enhanced effectiveness

of the head iz due to increased radial stress on the secttors.
Bul.25/7.1.92. (4pp Dwg.No.1/4)

=T ——

A S

................

\\\\\\\‘\\\\\\\\\\‘\\\\\)\ ‘

Y,

o e o ]

©1993 DERWENT PUBLICATIONS LTD.
14 Great Queen Street, London WC2B SDF

US Office: Derwent Inc., 1313 Dolley Madison Boulevard,

Suite 401 McLean, VA22101, USA

Unauthorised copying of this abstract not permitted

IT I T T

P77 S OSSO SSSSAANSTIIN A SN NN

L




[see English abstract-separate page]

[state seal]  Union of Soviet Socialist
Republics
USSR State Committee

on Inventions and Discoveries of the State
Committee on Science and Technology

SPECIFICATION
OF INVENTOR'S CERTIFICATE

19 SU
(51)5 E21 B 29/10

11)1745873A1

(21) 4003368/03
(22) June 6, 1986
(46) July 7, 1992, Bulletin No. 25

(71)  All-Union . Scientific-Research
Institute of Well Casing and Drilling
Muds ' o

(72) S. F. Petrov, O. A. Ledyashov, M. L.
Kisel'man, and V. A. Yur'ev '
(53) 622.248(088.8)
(56). USSR Inventor's Certificate No.
739214, cl. E 21 B 29/00, 1980.

USSR Inventor's Certificate No.
- 989038, cl. E 21 B 29/10, 1981.

[vertically along right margin]
19 SU (11)1745873 - Al

(549) HYDROMECHANICAL CORING
HEAD FOR . EXPANDING A
CORRUGATED PATCH IN A CASING
(57) Hydromechanical coring head for
expanding a corrugated patch in a casing.
The coring head contains a conical ram
with longitudinal shaped grooves, a body
with self-sealing tubular diaphragm,
ports with stepped transverse cross
section and extendable sectors of stepped
transverse cross section disposed therein.
4 drawings.
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The invention relates to devices for repair of casings in oil, gas, and other wells with the
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch
and creation of a stressed casing—patch system.

The aim of the invention is to improve the operational efficiency of the head as a result
of an increase in the radial force on the sectors and an increase in service life.

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows -
the coring head, general view, in the working position; Fig. 3 shows the same in transverse
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the
same in transverse section, while the patch is being squeezed in a pipe of maximum wall
thickness. .

The hydromechanical coring head consists of body 1 with ports implemented
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body
are implemented with stepped transverse cross section. The following are screwed onto the
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self-
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem
portion of the body, under cage cylinder 3 and sectors 6. :

The device operates as follows (Fig. 2).

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on

conical ram S, where
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the concave elements of the patch are inserted into and rest against the longitudinal shaped
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end
face of the actuating cylinders of the mandrel or the hydromechanical anchor.

When the working pressure is created, the coring head enters the patch, expanding it
until it makes close contact with the casing. Under pressure, the self-sealing ends of
cylindrical dlaphragm 7 are tightly squeezed against the walls of blind recess A, creating a
- leaktight seal in the working chamber vmually without radial expansion.

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6
squeezing them against the areas of undercompression of the patch (Fig. 2).

In this case, the remainder of the expanding diaphragm rests against the stationary inner
surface of the cage cylinder.

The working fanctions are transferred to the stronger and more durable cylmdncal
portion of the diaphragm.

The cylindrical diaphragm, while expanding, is supported by part of its own outer
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of
the base for each sector. How far a sector is extended varies depending on the thickness of
the casing wall, the presence or absence of a patch. :

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm.
Smooth edges and minimal gaps in the port between the sector and the body eliminate a
reason for rapid failure



1745873
4

of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be:
easily restored in the head and placement of the patch can be completed without failures or
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in
a port between a sector and the body. For a free fit of the sector in the port, the total area of
the gaps is no greater than 20-40 mm?2. Considering the high drag coefficient of the narrow
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required
pressure can be easily restored with a slight increase in the delivery of the pumping unit.

The total radial force exerted by the head is transmitted to 6 extendable sectors rather.
than 12. Consequently, for the same working pressure, in this case the radial force exerted by
the sector on an area of undercompression of the corrugation increases by a factor of two,
which ensures that the patch is completely pressed down.

Claim

A hydromechanical coring head for expanding a corrugated patch, in a casing, including
a-conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the
operational efficiency of the head as a result of an increase in radial force on the sector and an
increase in service life, the extendable sectors are implemented with stepped transverse cross
section, and the body has ports of stepped transverse cross section to accommodate the
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal
shaped grooves of the conical ram are aligned.
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[see Russian original for figure] [see Russian original for figure]
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Fig. 1

Fig. 2
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[see Russian original for figure]

Fig. 3

[see Russian original for figure]

Fig. 4
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